sites on receptor cytoplasmic tails. Activation of the PI3 kinase pathway through recruitment of adaptor proteins such as GAB2, SHP2, or Grb2 contributes to cell survival (Hibi and Hirano, 2000), while the Ras-MAP kinase cascade is activated during cell proliferation (Ihle, 1996). phenotype, these mice produced excess neutrophils in 6
STAT3 as indicated by reactivity with anti-STAT3 antibodies but not anti-STAT1 antibodies, consistent with genitors differentiated normally in response to G-CSF previous reports that STAT3 is the principal STAT actiand produced neutrophils that were morphologically vated in response to G-CSF. Significantly, no STAT3-and functionally mature. These data demonstrate that DNA complex was detected in extracts from G-CSF-STAT3 is not required for G-CSF-dependent proliferatreated cells isolated from Mx-Cre mice, confirming loss tion, differentiation, or survival of neutrophils. Instead, of STAT3. A similar conclusion was supported by West-STAT3 is necessary for a negative feedback loop that ern blotting. STAT3 protein and tyrosine-phosphorycontrols neutrophil numbers. lated STAT3, a signature for activation, were readily detected in STAT3 f/f cells, but no signal was detected in Results cells from Mx-Cre:STAT3 f/f animals ( Figure 1A ,
right panel). Antibodies that recognized either N-terminal or

Generation of Mice Lacking STAT3
C-terminal regions of STAT3 that were not deleted in in Hematopoietic Progenitors the mutant allele failed to detect STAT3 in mutant cells, To overcome the STAT3 requirement during embryogenshowing that no cryptic product was expressed from esis, we created conditionally mutant mice by using the the targeted allele. In particular, no immunoreactive proloxP-Cre recombinase system (Zou et al., 1994). Mice tein of a size consistent with the targeted deletion ‫75ف(‬ were created carrying a conditional STAT3 allele with kDa) was detected using antibodies directed against exons 16-21 flanked by loxP sites (STAT3-flox), thus nondeleted regions. STAT1␣ and STAT1␤ proteins were targeting critical portions of the STAT3 DNA binding and detected at equal levels in cells of both genotypes, dem-SH2 domains for Cre-mediated excision to functionally onstrating the specificity of the disruption of STAT3. ablate both STAT3␣ and STAT3␤ (Raz et al., 1999 Figure 1A) . A PCR-based genotyping would be expected to increase during infection (Table   (B To further examine functional parameters of STAT3 sumption of oxygen and its conversion to superoxide in a respiratory burst. Production of reactive oxygen mutant neutrophils, the ability of these cells to emigrate to the peritoneal cavity was measured in response to intermediates was measured in peritoneal and peripheral blood neutrophils by oxidation of dihydrorhodamine thioglycollate (TGA). STAT3 mutant neutrophils trafficked normally to the peritoneum, with 4-to 8-fold to fluorescent rhodamine following stimulation with PMA. Neutrophils from both control and STAT3 null mice greater numbers accumulating within 4 hr compared to control animals. TGA-elicited neutrophils stained nordisplayed an equivalent oxidative burst ( Figure 2B) . A similar equivalence of respiratory burst potential was mally for Gr-1 and CD11b, late-stage markers of neutro-observed using wild-type and mutant peripheral blood (data not shown).
Neutrophils are phagocytic and bactericidal. To examine these parameters, carboxyfluorescein succinimidyl ester (CFSE)-labeled bacteria were incubated with TGA-elicited peritoneal granulocytes, and bacterial uptake was monitored by FACS ( Figure 2C ). Bacterial uptake was monitored before (T ϭ 0) and after a further incubation with antibiotic to kill noninternalized bacteria (T ϭ 30). Both wild-type and STAT3 null cells were capable of engulfing bacteria, although the STAT3-deficient cells displayed a 30%-50% reduced phagocytic activity. Bacterial killing was measured by determining the viability of engulfed bacteria following lysis of bacteria-loaded neutrophils ( Figure 2D ). Despite the reduction in phagocytic activity observed in STAT3 null neutrophils, bacteria that were engulfed were effectively killed during a 30 min incubation. Taken together, the results show that STAT3 null neutrophils are functional. 
Normal Granulocyte Precursor
STAT3 and Emergency Granulopoiesis
Under certain stressful situations, such as response to late-treated mice, washed, and resuspended in medium containing 5% FCS and lacking antibiotics. Listeria monocytogenes labeled Dulbecco's media, 1% BSA, 10 Ϫ4 M 2-mercaptoethanol, 2 mM L-glutamine, 15% fetal bovine serum, 10 g/ml bovine pancreatic with 5 M CFSE was mixed with 2 ϫ 10 6 peritoneal exudate cells and incubated at 37ЊC for 30 min. Subsequently, extracellular bacteinsulin, 200 g/ml human transferrin, 10 ng/ml recombinant murine IL-3, 10 ng/ml recombinant human IL-6, 50 ng/ml recombinant muria were killed by incubation with 50 g/ml gentamycin. Phagocytic activity was assessed by FACS on paraformaldehyde-fixed cells. rine stem cell factor, and 3 U/ml recombinant human EPO. For granulocyte-specific colonies, 2 ϫ 10 5 BM cells were incubated in To measure bactericidal activity, engulfed bacteria were released by lysing eukaryotic cells in water, and surviving bacteria were enumedium (MethoCult M3234) containing the same components except with 1, 10, or 100 ng/ml of recombinant murine G-CSF as the merated by serial dilution. only cytokine, followed by incubation for 7-10 days. Acknowledgments 
Thioglycollate Challenge and Respiratory Burst Assay
